10/17/2006 17:15 FAX 212 949 9190 



ABELMAN FRAYNE 



a 003/017 



In re Appl cation of J. P. Haenen et aL 
U.S. Apph. No. 10/530,084 
Title: COaTED printing SHEET 
AND PRC CESS FOR MAKING SAME 



Listing Q - Claims : 

1. (Original) A printing sheet comprising a substrate and, on at least one side of the 
substrate, an image receptive coating layer with a cumulative porosity volume of 
p jre widths below 200nm as measured using nitrogen intrusion methods of more 
than 0.006 cm^ per gram paper. 



2. (Currently Amended) Printing sheet according to claim 1, charQCtoriscd in 
tl^a twherein the cumulative porosity volume of pore widths below 200 nm is more 
than 0.008 cm^ per gram paper. 



3. (Currently Amended) Printing sheet according to one of the preceding c laim^s, 
€' iarQctcri9cd in tha t wherein the surface of the image receptive layer is substantially 
n^n-polar. 



(<:urrently Amended) Printing sheet according to claim 3, characterised in 
^ratwherein the polar part of the surface energy of the surface of the image 
nrceptive layer is less than 7 mN/m, preferably loso than G mN/m as determined by 
ontact angle measurements at a Parker Print Surf (PPS) surface roughness of 
between 0.8 and T^m , preferably of Icsj than 0.9 ^ m, wherein prcfcrGnt i ally the 
^ o l ar part of the DurfacG energy of the surface of the image receptive layer I s more 
tii an ^ ' mN/m . 



X>:urrently amendedJLPrinting sheet according to one of th e- preceding claim^Ls, 
ciaracterised by a gloss on the surface of the image receptive coating of more than 
75 % according to TAPPI 75deg. 
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6. (Currently Amended) Printing sheet according to one of the preced i ng doimo claim 
J, characterised by a gloss on the surface of the innage receptive coating of mere 
<l >an 4 5, preferably more than 50% according to DIN 75deg. 

7. ( rurrently Amended) Printing sheet according to one of the preceding ciaim i j claim 
J , character i sed in tha t wherein an image receptive coating layer is provided on the 
l oth sides of the substrate. 



8. (Currently Amended) Printing sheet according to one of the preceding c l aimo daim 
, charQctcriscd in tha t wherein it has a specific volume of more than 0.8 cmVgj 
1 preferably of more than 0. 8 2 or 0. 8 5 cm^ /g. 



9. 'Currently Amended) Printing sheet according to one of the prcccdinR c l Qims claim 
!^ characterised by an ink set-off of less than 0.3 at 30 secs ^ preferably of i n the 
ange of between 0.1 5 to 0>25 or of appFox. 0.2 at 30 oeconds . 



10. Currently Amended) Printing sheet according to one of the preceding claima claim 
charoctcriscd in tha t wherein the image receptive coating layer comprises a top 
ayer comprising: 

^ pigment part, wherein this pigment part is composed of 

a) 50 to 1 00 parts in dry weight of a fine particulate carbonate with a particle 
size distribution such that more than 80 % of the particles are smaller than 
T*m , preferably with a partic l e size distribution such thot approximate l y 00 
% of the partic l cg are smal l er than ^ ^^ m , 
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b) 0 to 50 parts in dry weight of a fine particulate kaolin with a particle size 
distribulion such that more than 90 % of the particles are smaller than 1 •mr 
preferab l y with a particle size distr i bution that moro than 05 % of the 
particlci i arc sma l ler than 1 • m , 

c) 0 to 20 parts or up to 30 parto in dry weight of a particulate, preferably 
solid or vacuolated polymer pigment with a particle size distribution such 
that more than 90 % of the particles are smaller than 0.5 <m , preferab l y with 
a part i cle size distribution Duch that 00 % of the partic l es have sizes between 
0,05 and 0,3 • m, in particu l ar between 0,1 and 0.2 • m; 0r in the case of a 
vacuolated po l ymer pigment a l so with a mean part i c l e size of about 0. 6 • m ^ 
wherein optionally the particulate polvmer pigment may replace the 
inorganic pigments (ax) completely or partially 

c nd a binder part, wherein this binder part is composed of: 

a') less than +2-te-16 parts in dry weight of binder and 

b') less than 2 parts in dry weight of additives. 



1 1 . (Currently Amended) Printing sheet according to one of the prcccd i nfi c l aims claim 
characterised in tho t wherein the image receptive coating layer comprises a top 
1 4yer fH-comprising: 

5 pigment part, wherein this pigment part is composed of 

a) 0 to 50 parts in dry weight of a fine particulate carbonate with a particle 
size distribution such that more than 80 % of the particles are smaller than 
1 ••m, preferably with o part i c l e s i ze distr i bution such that approximate l y 00 
% of the partic l es arc omallor than 1 •■ m, 

b) 0 to 50 parts in dry weight of a fine particulate kaolin with a particle size 
distribution such that more than 90 % of the particles are smaller than 1 •nv 
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prcforab l y w i th a part i c i o s i ze distribution that more than OP % of the 
porticlcfi are snna ll crthan 1 ^ m ? 

c) 2 to 100 parts in dry weight of a particulate solid polymer pigment with a 
particle size distribution such that more than 90 % of the particles are 
smaller than 0.5 »m , preferably with a particle oizc distribution such that 00 
qfa of the particles hove omco between 0,05 and 0,3 » m. in particular between 
0.1 and 0.2 • m , 
< nd a binder part, wherein this binder part is composed of; 

a') less than 12 to 1 6 parts in dry weight of binder and 
b') less than 2 parts in dry weight of additives. 

12. 'Currently Amended) Printing sheet according to claim 10, characterised in 
'ha twherein pigment part of the top layer-W comprises 

a) 60 to 100 parts in dry weight, preferab l y 65 to 80 parts in dry weight of a 
fine particulate calcium carbonate with a particle size distribution such that 
approximately 90 % of the particles are smaller than 1 •m, 

b) 10 to 40 parts in dry weigh t preferably 1 5 to 30 parts in dry weight of a 
fine particulate kaolin with a particle size distribution such that 95 7a of the 
particles are smaller than 1 •m, 

c) 10 to 15 parts in dry weight of a solid particulate polymer pigment with a 
particle size distribution centred at approximately 0.13 to 0.17 •m, 
preferab l y centred at approximately 0.11 • m, w herein 95 % of the particles 
are located within +/- 0.03 •m of this mean particle size. 

13. (Currently Amended) Printing sheet according to one of the claim s 10 or 12, 
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^■ " i nrQriQrigpd in tho tw herein the solid particulate polymer pigment (c) is selected 
ftom the group consisting of: polyCmcthyl mcthacrylate); poly(2<hloroethyl 
methacrylate)/ polydsopropyl methacrylate), poly(phenyl methacrylate), 
polyacrylonitrile, poly meth aery Ion itrile, polycarbonates, polyetheretherketones, 
polyimides, acetals, polyphenylene sulfides, phenolic resins, melamine resins, urea 
r?.s\ns, epoxy resins, polystyrene latexes, polyacrylamides, and alloys, blends, 
nixtures and derivatives thereof. 

14, (Currently Amended) Printing sheet according to one of the claim 125 10 to 13 , 
< harQctcriscd wherein the solid particulate polymer pigment (c) is polvCmethvl 
i nethacrvlate). in that the solid part i culate polymer pigment (c) i5 a modified 
1) olygtyrcnc latex . 

15, "Currently Amended) Printing sheet according to one of the claim 125 10 to 1 4, 
^ haractcr i ijod In tha t wherein the solid particulate polymer pigment (c) is based on 
»tyrene maleic acid copolymeric latexes (SMA) and/or styrene malimide 
:opolymerjc latexes (SMI) preferably based almost oxc l us i vc l y on gtyrcnc ma l im i de 
jopo l ymer i c latexes (SM I ) w i th glass tranoition temperatures in the range of 200^ C . 

16, Currently Amended)Printing sheet according to one of the claim 12 5 10 to 15 , 
, 7haractcri5cd in tha t wherein the binder part of the top layer fH^om prises 

a') a binder selected from the group consisting of latex, in particular styrene- 
butadiene, styrene-butadiene-acrylonitrile, styrene-acrylic, styrene-butadiene- 
acrylic latexes, starch, polyacr/late salt, polyvinyl alcohol, soy, casein, 
carboxymethyl cellulose, hydroxymethyl cellulose and mixtures thereof, 

b') additives like defoamers, colorants, brighteners, dispersants, thickeners. 
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water retention agents, presen/atives, crossIinkerS; lubricants and pH control 
agents. 



17. 0 Currently Amended) Printing sheet according to claim 16, charQCtcriscd — m 
tl>ft twhereln the binder is an acrylic ester copolymer based on butylacr/late, styrene 
and acrylonitrile. 



18. (llurrently Amended)Prlnting sheet according to ono of the claim 16s 16 to 17 
t haractcr i scd i n tha tw herein 10 to 16 parts in dry weigh t preferab l y 11 to 1 4 parts 
t'^ dry weight of binder (a*) j s present In the binder part. 



19. ("urrently Amended)Printing sheet according to ono of the claim 10s 10 to 18, 
c haracterised in tha t wherein the top layer fH-has a total dried coat weight of in the 
range of 3 to 25 g/m ^ preferab l y in the range of 1 to 15 g/m^ and most preferab l y of 
f bout 6 to 12 g/m^ 



20. (Currently Amended) Printing sheet according to one of the claim 10s 10 to 10, 
t ihgractcri s cd in tha t wherein the image receptive coating layer has a second layer 
<3^beneath said top layer fH-comprlsing: 

«i pigment part, wherein this pigment part is composed of 

A) SO to 100 parts in dry weight of a fine particulate carbonate with a particle 
size distribution such that more than 80 % of the particles are smaller than 
1^• m, preferably with a particle sizo digtr i but i on ouch that approximately 00 
% of the partic l oG are smaller than 1 •• m , 

B) 0 to 50 parts In dry weight of a fine particulate kaolin with a particle size 
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distribution such that more than 50 % of the particles are smaller than 1 •mj 
preferab l y with a partic l o size d i stribution that more than 6 0 % of the 
pDrticlos a r e smaller than 1 — •m/ or alternatively of a fine particulate 
carbonate with a particle size distribution such that more than 70% of the 
particles are smaller than 1 ^m, 

a id a binder part, wherein this binder is composed of: 

A') less than 20 parts in dry weight of binder and 

BO less than 4 parts in dry weight of additives. 

21. (Currently Amended)Printing sheet according to claim 20, characterised — m 
t^'a twherein the pigment part of the second layer <3)-comprises 

A) 70 to 90 parts in dry weigh t, preferably opprox. 75 ports in dry weight of a 
fine particulate calcium carbonate with a particle size distribution such that 
approximately 90 % of the particles are smaller than 1 ^m, 

B) 20 to 40 parts in dry weigh t, preferab l y opprox. 25 parts in dry weight of a 
fine particulate kaolin with a particle size distribution such that 65 % of the 
particles are smaller than 1 ^m or alternatively 50 to 70 parts of a fine 
particulate carbonate with a particle size distribution such that more than 
70% of the particles are smaller than 1 •m. 

22. (Currently Amended) Printing sheet according to one of the claim 20s to 21, 
e t aractcrised in that^ jiaLeiri the binder part of the second layer-(S> comprises 

A') a binder selected from the group consisting of latex, in particular styrene- 
buiadiene, styrene-butadiene-acrylonitrile, styrene-acrylic, styrene-butadiene- 
acrylic latexes, starch, polyacrylate salt, polyvinyl alcohol, soy, casein, 
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carboxymethyl cellulose, hydroxymethyl cellulose and mixtures thereof/ 

B') additives lil<e defoamers, colorants, brighteners, dispersants, thickeners, 
water retention agents, preservatives, crossi inkers, lubricants and pH control 
agents. 



23. (Currently Amended)Printing sheet according to claim 22, charoctGr i scd — 'm 
<j^a twherein the binder is an acrylic ester copolymer based on butylacrylate and 
s yrene. 



24. 0::urrently Amended)Printing sheet according to one of the c laim 20s 20 to 23 , 
^ haractGriscd in that w herein 6 to 20 parts in dry weight , preferably 8 to 1 4 parts in 
e ry we i ght, and most preferab l y approximately 10 parts in dry weight of binder is 
p resent in the binder part (A') of the second layer-(5), 



25. (ilurrently Amended)Printing sheet according to one of the claim 20 5 to 2 4, 
t haractcfiood in that w herein the second layer-(5) has a total dried coat weight of in 
t ie range of 5 to 25 g/m ^ preferably i n the range of 8 to 20 s^m^ 



26. (Currently Amended)Printing sheet according to one of the claim 20s to 25 , 
f haractcriiiod in tha tw herein beneath the second layer-(3) there is a third layer-©) 
which is composed of: 

ii pigment part, wherein this pigment part is composed of 

AA) 50 to 100 parts in dry weight of a particulate carbonate with a particle 
size distribution such that more than 70 % of the particles are smaller than 
^•^m , preferably with a particle size distribut i on such that approximately or 
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mor e than 8 0 % of the partic l es arc smaller than 1 •• m, 
and a binder part, wherein this binder is composed of: 

AA') less than 10 parts in dry weight of binder and 
BB') less than 44e-6 parts in dry weight of additives. 

27. (Currently Amended)Printing sheet according to one of the preceding claim 20^5, 
di orQctorisod in tho t wherein its total weight is in the range of 90 or 100 to 250 g/m^ 
o-^^to 400 g/m^ 

28. (Currently Amended) Printing sheet according to one of the preceding clQims c iaim 
1 character i sed in tha t wherein the substrate-fS) Is provided with an image receptive 
coating on both sides. 

29. (( urrently Amended)A method of manufacturing a printing sheet comprising: 

di) applying an image receptive top of layer fJ^on the substrate said top layer fh) 
comprising: 

a pigment part, wherein this pigment part is composed of 

a) 50 to 100 parts in dry weight of a fine particulate carbonate with a particle 
size distribution such that more than 80 % of the particles are smaller than 
1»»m , preferab l y w i th a pafticlc jigc d i stribution juch that approximately QQ 
% of the particles arc gmol l Gr than 1 •• m; 

b) 0 to 50 parts in dry weight of a fine particulate kaolin with a particle size 
distribution such that more than 90 % of the particles are smaller than 1 •mr 
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preferably with a particlo gizo distribut i on that more than Q5 % of the 
partic l es arc omallcr than 1 • m , 

c) 0 to 20 parts or up to 30 parts in dry weight of a particulate, preferably 
solid or vacuolated polymer pigment with a particle size distribution such 
that more than 90 % of the particles are smaller than 0.5 ^m , preferably with 
a particle s i ze distr i bution such that QO % of the particles have sizes between 
0,05 and 0.3 • m, in particular between 0,1 and 0.2 • m, or in the case of a 
vacuo l ated po l ymer pigment also w i th a moan part i c l e size of about 0, 6 * m / 
wherein optionally the particulate polymer pigment may replace the 
inorganic pigments (a,c) completely or partially, 

and a binder part, wherein this binder part is composed of: 

a') less than 10 parts in dry weight of binder and 

b') less than 2 parts in dry weight of additives 

i-e) drying the image receptive coating layer 

If) calendering at a nip pressure of less than 200 N/mm at a temperature of less than 
l\0 degrees Celsius. 

30. I Currently Amended)A method according to claim 29, wherein the top layer fH-has 
.) total dried coat weight of in the range of 3 to 25 g/m ^ preferab l y in the range of 1 
• o 1 5 g/m^ and most preferably of about 6 to 1 2 g/m^ 

31. Currently Amended)A method according to one of the c laim 295 or 20 , 
:haracterised in an Image receptive coating and in particular comprising a top layer 
according to one of the claimj .s 1 to 1 7 . 
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32. (Currently Amended) A method according to one of the clQ l mD 29 to 31 claim 31. 
^ laractor l sed in tha t wherein prior to the application of the top coat layer 

c:) a second layer f2f-is applied on the substrate, said second layer (a)-beneath said 
t(>p layer fB-comprisin g prQfcrcntial l y : 

a pigment part, wherein this pigment part is composed of 

A) 50 to 1 00 parts in dry weight of a fine particulate carbonate with a particle 
size distribution such that more than 80 % of the particles are smaller than 
1 ••m , preferably w i th a part i cle size distribution such that approximate l y 00 
% of the particles arc sma l ler than 1 •• m , 

B) 0 to 50 parts in dry weight of a fine particulate kaolin with a particle size 
distribution such that more than 60 % of the particles are smaller than 1 •m? 
preferably with a part i cle size distribution that more than 70 % of the 
part i cles arc omQ ll cr than 1 • m , or alternatively of a fine particulate 
carbonate wjth a particle size distribution such that more than 70% of the 
particles are smaller than 1 •m, 

2nd a binder part, wherein this binder is composed of: 

A') less than 20 parts in dry weight of binder and 

B') less than 4 parts in dry weight of additives 

33. Clurrently Amended)A method according to claim 32, wherein the second layer ^2) 
has a total dried coat weight of in the range of 5 to 25 B^m ^ preferably In the range 
o f 8 to 20 g/m \ 

34. (Currently Amended) A method according to claim 32 one of the claims 32 or 33 , 
< ;haracterised in a second layer (3^according to claim 20 one of the c l aims 1 0 to 24 . 
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35. (Currently Amended) A method according to claim 29 one of tho c l a i ms 32 to 3 4/ 
e iaracter i scd in tha t wherein prior to the application of the second Iayer-f2) 

bo) a third layer {^is applied on the substrate, said third layer (3)-beneath said 
5i!cond layer {3H:omprising: 

AA) 50 to 100 parts in dry weight of a particulate carbonate with a particle 
size distribution such that more than 70 % of the particles are smaller than 
1 ••m , preferably i v i th - a particle si z e distr i bution such that approx i mately or 
more than 8 0 % of the partic l es are sma l ler than ^ ^^ m, 

aid a binder part, wherein this binder is composed of: 

AA') less than 10 parts in dry weight of binder and 

BB') less than 4 to 6 parts in dry weight of additives, 

36. (Currently Amended)A method according to claim 35, characterised in thaty vijerein 
P'ior to the application of the third layer f^ha sizing layer H)-is applied to the 
sijb5trate-(5>. 

37. (Currently Amended)A method according to claim 29 one of the claims 20 to 3G , 
e iaractcriscd i i -Hhatwherein the image receptive coating is applied on both surfaces 
o' the substrate^, 

38. (Currently Amended)A method according to claim 29 one of the claims 20 to 37 , 
e^ ^aractGriscd i n that wherein the resulting printing sheet has a total weight in the 
n nge of 80 to 400 g/m ', preferent i a l l y of 100 to 250 g/m^ after the coating process. 
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39. OZurrently Amended)A method according claim 29 to one of the claimo 20 to 3 8, 
^ hamctorisGd in tha t wherein in the calendering step (ff) a nip pressure of in the 
r ange of 60 to 1 50 N/mm , prcfcrcntiQ l ly of 00 to approx i mately 110 N/mm is be i ng 
t*9cd. 



40. (Currently Amended)A method according to claim 29 one of the c l aimo 20 to 30 , 
i horQCtGri s cd in tha t wherein in the calendering step (ff) a temperature of In the 
lange of 45 to 80 degree Celsiu s> preferab l y in the range of 50 to 70 degree Co l Gius 
ii> being used. 



41 . (Currently Amended) A method according to claim 29 one of the c l aims 20 to 4 0 ^^ 
< :haractGr i scd in that wherein 4 nips or less are being used in the calendering step 



42. Currently Amended)A method according to claim 29 one of the claimo 20 to 4 1 , 
•iharQctcr i ocd in tha tw herein in the calendering step (ff) rolls of steel or fibre surface 
Are being used at a speed of 300 to 1 000 m/min. 



43. Currently Amended)A method according to claim 29 one of the cla i ms 20 to 4 1 , 
i :hQracteri5cd - i n tha t wherein prior to the calendering (fO of the printing sheet is 
Jried to a moisture of less than 5%, 



44. [Currently Amended)Use of a printing sheet according to one of the claims 1 to 2 8 
in an offset printing process. 

45-88 iZancel w/o prejudice 
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89. (Mew) Printing sheet according to claim 16, wherein the solid particulate polymer 
pigment (c) is based almost exclusively on styreme malimide copolymeric latexes 
(SMI) with glass transition temperatures in the range of 200 °C. 



90- (Mew) Printing sheet according to Claim 4, wherein the polar part of the surface 
energy of the surface of the image receptive layer is more than 4mN/m. 
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